Irradiation (λ = 350 nm) of cyclohexenones 4 in the presence of 1,1-dimethoxyethylene (5) affords mixtures of diastereomeric 7,7-dimethoxybicyclo[4.2.0]octan-2-ones 6 and 7. Careful hydrolysis of these acetals with acidic SiO 2 affords the title compounds 8 and 9 quantitatively without any epimerization at C (1). These bicyclic diketones were fully characterized by 1 H-and 13 C-NMR spectroscopy.
Introduction
Bicyclo[4.2.0]octanes ares easily accessible by [2+2]-cycloaddition of a cyclohexene moiety to an alkene. 1, 2 Regarding the two diastereomeric parent bicycloalkanes 1a and 2a, the trans-fused stereoisomer 1a is expected to be more strained by about 25 kJ/mol than its cis-fused counterpart 2a. 3 Insertion of a trigonal planar C-atom into the six-membered ring leads to a slight increase in strain energy for both diastereomers and it is therefore not surprising, that trans-fused bicyclo[4.2.0]octan-2-ones, e.g. 1b, epimerize readily to the thermodynamically more stable cisfused diastereomer 2b on treatment with base or acid. 4 Incorporation of an additional carbonyl group, now into the four-membered ring, should not influence the relative stability of the resulting bicyclo[4.2.0]octane-2,7-diones 1c and 2c, as the strain energy of cyclobutanone is very similar to that of cyclobutane itself. 5 Interestingly, up to now only one such trans-fused (polycyclic) cyclobutanone 3, resulting from [2+2]-photocycloaddition of a steroidal cyclohexenone to a ketene acetal, followed by hydrolysis of the acetal function and then characterized mainly by IR-spectroscopy, has been reported in the literature (Figure 1 ). 6 Here we report on the synthesis and full NMR-spectroscopic characterization of such pairs of bicyclic title compounds. 
Results and Discussion
Irradiation (350 nm) of cyclohexenones 4 in benzene in the presence of a tenfold molar excess of 1,1-dimethoxyethylene (5) affords regioselectively diastereomeric mixtures of 7,7-dimethoxybicyclo[4.2.0]octan-2-ones 6 and 7. The excess of added alkene prevents photodimerization of 4. For 5,5-dimethylcyclohex-2-enone (4a) the product ratio 6a/7a is 3:2, and for 4,4-dimethylcyclohex-2-enone (4b) the ratio 6b/7b is 5:2, respectively. Differentiation between the (major) trans-and (minor) cis-fused bicyclooctanones 6 and 7 is straightforward by means of the magnitude of the vicinal coupling constant for the bridgehead H-atoms ( 3 J ≈ 13 -14
Hz for 6a/7a, and ≈ 10 -11 Hz for 6b/7b), and also by the ease of epimerization of the former to the latter diastereomers in the presence of either base or acid. Hydrolysis of the acetal function can be achieved quantitatively under mild aqueous acidic conditions, either using a two phase (10% aq. HCl / CH 2 Cl 2 ) system, 7 or SiO 2 pretreated with 15% aq. H 2 SO 4 in CH 2 Cl 2 . 8 Whereas the first method is accompanied by rapid epimerization of the trans-fused diketones to the cisfused diastereomers, hydrolysis of the product mixtures 6a/7a or 6b/7b according to the second method for 4h at room temp. affords mixtures of 8a/9a or 8b/9b without any epimerization, i.e. again 3:2 and 5:2, respectively (Scheme 1). Attempted separation of the product mixtures 8/9 either by chromatography or by preparative GC failed as both conditions lead to quantitative epimerization 8 → 9. Therefore the spectroscopic data of trans-fused cyclobutanones 8 discussed below stem from the original product mixtures and only those of the cis-fused diastereomers 9 from isolated/purified compounds. 
Scheme 1
The NMR-data ( CH bond and the p-orbital of the adjacent sp 2 -hybridized C-atom, corresponding to anexpected -value near 90° for (puckered) 8 and 15 -25° for (planar) 9, respectively. 9 In contrast, the difference in the latter -δ -values, i.e. almost 10 ppm, is remarkable, as for cyclohexanones where the ring is only slightly distorted from an ideal chair by the trans-ring fusion to a four membered ring, e.g. in 6a or 6b, the carbonyl C-atoms are only shielded by 2 -3 ppm as compared to those in cis-fused 7a and 7b, respectively. Increase of strain in a four-membered ring bearing a sp 2 -hybridized C-atom should thus reflect on the chemical shift of this latter nucleus by becoming more similar to that of a corresponding one in a three membered ring. (2)), 103.2 (C (7)), 55.5 (C (3)), 53.8 (C (6) 
